Localization of a DNA topoisomerase II to mitochondria inDictyostelium discoideum: Deletion mutant analysis and mitochondrial targeting signal presequence.
DNA topoisomerase II ofDictyostelium discoideum (TopA), the gene (topA) encoding which we cloned, was shown to have an additional N-terminal region which contains a putative mitochondrial targeting signal presequence. We constructed overexpression mutants which expressed the wild-type or the N-terminally deleted enzyme, and examined its localization by immunofluorescence microscopy and proteinase K digestion experiment. These experiments revealed that the enzyme is located in the mitochondria by virtue of the additional N-terminal region. Furthermore, in the cell extract depleted the enzyme by immunoprecipitation, nuclear DNA topoisomerase II activity was not decreased. These results confirmed that TopA is located in the mitochondria, even through its amino acid sequence is highly similar to those of nuclear type topoisomerase II of other organisms. Thus, this report is the first to establish the location of the mitochondrial targeting signal presequence in DNA topoisomerase II and in proteins ofD. discoideum directly by analyzing deletion mutants.